Abstract-After the hydrophobicity sequences of the rice protein OsPCBP and its homogenous proteins were treated, the existing region of difference is found. The results are identical with the data obtained through the sequence alignment. In addition, the continuous wavelet transform with Mexican cap wavelet was carried out on the signal obtained by connecting the dealed hydrophobicity sequences of the homogenous proteins. The similarity of the signal displayed in the graph of the wavelet transform coefficients reflects the similarity of the homogneous proteins.
INTRODUCTION
Protein is one of the most important organics in cells and is composed of amino acids. And it is the amino acid sequence that determines the chemical structure of protein, namely the so-called primary structure. The primary structure of protein determines the secondary structure, namely the periodical structure, thus determines the tertiary structure. The biological function of protein is mainly determined by its tertiary structure.
The difference between amino acids lies in the different amino acids having the different side chains. And different amino acid has different properties, including the hydrophobicity. It is generally acknowledged that the hydrophobicity of amino acid sequence plays a significant role in the determination of the function and structure of protein [1] . So probing into the property of protein based on the information excavated from amino acid sequence of protein is one of the important research tasks in bioinformatics.
As an up-to-date tool of signal analysis, wavelet analysis which was developed at the end of the 1980s has the property of time-frequency domain localization and has proven to be well suited for characterizing the scaling properties of fractal objects even in the presence of low-frequency trends. So the information hided in the amino acid sequence of protein can be extracted by wavelet transform. OsPCBP is a rice protein cloned in 2006 [2] . The homogeneity of the OsPCBP 、 MPCBP and NPG1 has been testified in [1] . In order to explore their properties from the perspective of bioinformatics, in this paper, we explore their properties according to the hydrophobicity based on the continuous wavelet transform (CWT).
II. METHOD
The rice protein OsPCBP and its homogenous protein MPCBP from maize and NPG1 from Arabidopsis downloaded from Genbank Database were chosen as research objects. And the CWT was carried out on the hydrophobicity of the amino acid sequence.
The CWT of a real-valued function f is defined as [3] : In order to the implementation of CWT, it is necessary to transform the amino acid sequence of proteins into a discrete time signal. In this paper, the hydrophobicity of amino acid sequence was treated as follows:
Step 1: mapping the protein amino acid sequence into hydrophobicity sequence, denoted as .} ,...
where N is the length of the sequence.
Step 2: for any position k within this sequence, the cumulative
Step 3: the proportional coefficient a was obtained through Step 4: make
The hydrophobic values of the 20 amino acids used in these studies are shown in In order to observe the similarity and difference of the homogenous protein from details, we dealed the hydrophobicity of amino acid sequence with the above four steps. OsPCBP MASDTEDGGEVQPTETTTDDSSSPTTVEKEE In order to testify the similarity among the homogenous proteins, we connected the hydrophobicity sequences dealed with the above process into a signal. Because of the similarity of the three signals, the connected signal can be treated as a similar fractal object. Subsequently, the Mexican cap wavelet transform was done and the graph of the wavelet transform coefficients was shown in Figure 5 . In this figure, the lines vertical to the x axis are produced due to the self-similarity of the signal, namely, if a signal is self-similar at different scales, then the wavelet transform coefficients are also self-similar at different scales. This result reflects the similarity of the homogneous proteins. In fact, OsPCBP shows 82% similarity to MPCBP, 72% similarity to NPG1 [2] . In [2] , the similarity of the homogneous proteins is only given in digit, while we displayed the similarity of the homogneous proteins in graph using the wavelet analysis with the help of the hydrophobicity of amino acids. At the same time, the existing region of difference is also found. But how to compute the similarity or the difference of the homogneous proteins exactly with the method offered in this paper is still an unresolved question, and also our next study.
